ml. Death of Menkes kinky hair disease fibroblasts occur at medium copper concentrations between 15 and 20 pg/ml, well below the toxic level for normal fibroblasts. Differences in the intracellular wpper concentration, as well as the cell toxicity achieved by increasing medium copper concentrations, suggested to us that a regulatory mechanism for intracellular wpper transport was defective in normal fibroblasts when copper concentrations above 30 &rnl were achieved. This phenomenon in normal cells was comparable to that seen in Menkes kinky hair disease fibroblast at all medium wpper concentrations.
Intracellular cadmium &ncentrations of Menkes kinky hair disease fibroblasts were similar to that of normal cells (23.6 2 6.4 ng/mg cell protein vs. 23.5 * 9.3 ng/rng cell protein) in basal medium, but always were higher at other medium cadmium concentrations (0.1-1.5 @g/ml), indicating an increased cadmium uptake by Menkes kinky hair disease cells. By using MCu for uptake studies, it was demonstrated that within the first hour copper uptake was three times as great in Menkes kinky hair disease cells as that in normal cells, while that of ' Y d was about the same in both types of cells. Subsequent uptake of both radionuclides was higher in Menkes kinky hair disease cells than in normal cells.
Effluxes of aCu and ' OBCd in both Menkes kinky hair disease and normal cells were studied by pulse-labeling techniques with radionuclides for 20 hr and subsequently chased with nonradioactive medium. At both 37 and 4", Menkes kinky hair disease cells demonstrated a higher retention of both radionuclides than did normal cells, indicating an impairment of efflux of both metals in Menkes kinky hair disease cells. Lowering the temperature did not increase the percentage of retention of either radionuclide in the two types of cells, implying that the efflux process was not energy requiring.
Inducibility We believe that these observations implied an abnormality in Menkes kinky hair disease fibroblast copper and cadmium transport which was associated with structural abnormalities in metallothioneins. We proposed an hypothesis in which metallothionein functions as a carrier by combining with cations and carrying them to the site of excretion.
We submit these comments in reference to the article by Beratis et 01. (I) because we believe that our data and theirs are somewhat divergent with regard to several points. First, we did not find significant radiolabeled copper bound to large molecular weight components in either normal or Menkes kinky hair disease fibroblasts. Second, in the speculation of the paper by these authors, we disagree with their suggestion that increased binding capacity of low-molecular weight copper transport proteins (metallothioneins) would account for the copper transport defect in this disorder.
Additionally, our group previously reported (8) that intracellular copper concentrations in brain are significantly below those of control tissues. Therefore, we would question their statement suggesting that copper concentration in whole brain is normal. The transport studies in our previously cited references have been performed at more than the two time points (6 and 24 hr) reported by Beratis et 411. (l), though the conclusions are basically the same the distinctions in eMux do not quite follow the time course proposed by these authors.
Finally, on our experiments cell toxicity was induced in both normal and Menkes kinky hair disease fibroblasts at concentrations well below 60 d m 1 of copper.
h general we agree with the experimental data reported by Beratis et al. (I) , but would propose somewhat different postulations to explain the phenomenon observed in Menkes kinky hair disease fibroblasts.
Thank you for allowing us the opportunity to express these opinions.
